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Question #: 11 


10: 34933 BD is a 75-year-old Hispanic female who presents to your pharmacy after being recently diagnosed 

iactince with open-angle glaucoma by her optometrist. Her medical history is significant for type 2 diabetes 

and hypertension for which she takes metformin 1000 mg BID and perindopril 8 mg daily. BD 

F Rag questo confesses that she has not been compliant with her diabetes medicine because she is very stressed out 

(sera reecoece after her 80 year-old husband recently got admitted to the intensive care unit (ICU). She has stopped 
monitoring her blood glucose (BG) levels and just missed her routine blood work appointment. You 
decide to measure her A1C in the pharmacy and find that is 9.5%, and blood pressure (BP) is 148/70. 
Additionally, BD is experiencing occasional dry eyes that worsen during summer time, and upon 
exposure to pollen and animal fur. BD has tried several over-the-counter eye lubricants for her dry 
eyes but experienced noticeable ocular irritation and redness. Her optometrist has since examined her 
and found that she has an intolerance to benzalkonium chloride and recommended that she avoids its 
use. 


Rag 


All of the following options are appropriate counseling points for benzalkonium chloride EXCEPT: 


Select one: 


Benzalkonium chloride is x 
found in most glaucoma 
eyes drops and 

enhances drug 

penetration into the 
comea 


Rose Wang (ID:113212) this answer is incorrect. Benzalkonium 
chloride is the most common preservative found in most, but not all, 
glaucoma eye drops and has been proposed to enhance drug 
penetration, although studies show no superiority in efficacy when 
‘compared to preservative-free formulations. 


Prolonged use of benzalkonium chloride can cause damage to the ocular surface % 
Using fixed combination glaucoma eye drops can reduce exposure % 


Eye drops containing other preservatives, such as purite are safer than benzalkonium chloride and ¥ 
equally as effective 


Marks for this submission: 0.00/1.00. 
TOPIC: 

Glaucoma 

LEARNING OBJECTIVE: 


Identify counseling points for the benzalkonium chloride preservative commonly found in glaucoma 
medications. 


BACKGROUND: 


Benzalkonium chloride (BAC or BAK) is the most common preservative found in glaucoma eye drops. BAC is a 
highly effective antimicrobial with broad-spectrum activity against gram-positive bacteria, gram-negative 
bacteria, and fungi through its disruption of the lipid cell membranes to kill microorganisms. Studies have 
proposed that BAC offers good penetration of the drug into the cornea and eventually the anterior chamber 
of the eye; however, evidence suggest that BAC-containing eye drops are equally as effective as preservative- 
free eye drops. Moreover, studies demonstrated the toxic effects of BAC on the ocular surface from 
prolonged exposure, resulting in patients experiencing symptoms of eye irritation, dryness, itchiness, and 
burning. Furthermore, up to 12% of patients are allergic to benzalkonium chloride. There are eye drops 
available that contain non-BAC preservatives such as purite or ionic buffers; however, these agents can still 
cause some toxic effects. To reduce the risk of ocular toxicity, consider reducing the number of drops instilled 
(ie. using fixed combination products when possible) and/or using preservative-free single-dose 
formulations, These strategies will help minimize the amount of preservative exposed to the eye. 


RATIONALE: 


Correct Answer: 
Eye drops containing other preservatives, such as purite are safer than benzalkonium chloride and 
equally as effective: Non-benzalkonium chloride preservatives such as purite or ionic buffers, can still cause 
some toxic effects. 


Question #: 12 


1D: 55187 
Corect 


Hag 


Incorrect Answers: 


Benzalkonium chloride is found in most glaucoma eyes drops and enhances drug penetration into the 
cornea: This statement is true; Benzalkonium chloride is the most common preservative found in most, but 
not all, glaucoma eye drops and has been proposed to enhance drug penetration, although studies show no 
superiority in efficacy when compared to preservative-free formulations. 


Prolonged use of benzalkonium chloride can cause damage to the ocular surface: This statement is 
true; Prolonged use of benzalkonium chloride can cause damage to the ocular surface. 


Using fixed combination glaucoma eye drops can reduce exposure: This statement is true; Using fixed 
combination glaucoma eye drops whenever possible can reduce the number of drops instilled and minimize 
the amount of preservative exposed to the eyes. 


TAKEAWAY/KEY POINTS: 


Non-benzalkonium chloride preservatives such as purite or ionic buffers exist; however, these agents can still 
cause some toxic effects. 


REFERENCE: 


[1] Steven DW, Alaghband P, Lim KS. Preservatives in glaucoma medication. Br J Ophthalmol. 2018;102(11):1497- 
1503. doi:10.1136/bjophthalmol-2017-311544 


The correct answer is: Eye drops containing other preservatives, such as purite are safer than benzalkonium 
chloride and equally as effective 


TK is a 65-year-old Middle Eastern male who presents to your pharmacy clinic. He tells you that his 
optometrist has just faxed over a prescription for his new glaucoma eye drops. While waiting for the 
fax to arrive, you check TK's medical history in your pharmacy records and see that he is currently 
using Azopt® (brinzolamide 1%), one drop in each eye Q12H for open-angle glaucoma. TK's medical 
history is also significant for hypertension, benign prostatic hyperplasia and osteoarthritis. He 
currently takes: nifedipine ER 30 mg once daily, lisinopril 10 mg daily, dutasteride 0.5 mg daily, 
tamsulosin CR 0.4 mg daily and acetaminophen 500 - 1000 mg TID prn for arthritis pain. Over the 
counter products include Hylo-Dual® eye drops prn for dry eyes, multivitamin for men over 50, and 
cetirizine 10 mg daily prn for seasonal allergies. There is a note on the patient's file that he is allergic 
to sulfa, TK was a heavy smoker (he used to smoke 25 to 30 cigarettes a day in the past) but 
successfully managed to cut down and is currently using 3 to 5 cigarettes a day. TK mentions that he 
has an extensive history of kidney stones and was admitted to Michael Garron hospital in July of this 
year to undergo lithotripsy (a medical procedure that uses shockwaves to break down kidney stones). 
He also had a cataract surgery done in December 2021. As you are talking with TK, the pharmacy 
technician hands you his new prescription that was just received in the fax and you see that it is for 
Cosopt® (dorzolamide 2%/timolol 0.5%), one drop in each eye Q12H. You ask TK why he has been 
prescribed a new medication, and he tells you that his optometrist found that his intraocular pressure 
is still high despite using brinzolamide, and she instructed him to take both sets of eye drops 
together. 


Which of the following options is the most appropriate suggestion to make to TK at this time? 


Select one: 


Use both eye drops to ensure optimal control of glaucoma but make sure to space them apart by at * 
least 5-10 minutes 


Do not use the new eye drops due to potential cross-reactivity in sulfonamide allergies; contact x 

optometrist to request alternatives 

Stop using brinzolamide w 

aaNige Wen Rose Wang (ID:113212) this answer is correct. Dorzolamide and 

deiae madi brinzolamide are both carbonic anhydrase inhibitors and should not 
be used together. 


Stop all eye drops and contact the optometrist for clarification % 


| Correct 

Marks for this submission: 1.00/1.00. 

TOPIC: 

Glaucoma 

LEARNING OBJECTIVE: 

Understand treatment options for patients who fail monotherapy for the treatment of glaucoma. 
BACKGROUND: 


Monotherapy may not be enough to achieve the target intraocular pressure (IOP), and add-on therapy with 
other drug casses may be necessary. Consider fixed-combination products for patients that require more 
than one class of glaucoma medication. Fixed-combinations are more effective for IOP-lowering than their 
individual components. In addition, fixed-combination products may also improve adherence for patients 
using more than one class of eye drops, reduce the amount of preservative exposure, and prevent washout 
of previously administered eye drops. The disadvantage of fixed-combination eye drops is the risk of 
receiving higher beta-blocker doses than necessary. Timolol comes as a single drug product or a fixed 
combination product. Timolol only requires once-daily administration, but when combined with alpha-2- 
adrenergic agonists or carbonic anhydrase inhibitors, it is dosed twice-daily (because alpha-agonists and 
carbonic anhydrase inhibitors require more frequent dosing). Brimonidine/brinzolamide is the only fixed 
combination available without a beta-blocker and is a safe option in patients with a history of uncontrolled 
cardiac or respiratory conditions who should be avoiding beta-blockers when possible. 


Question # 13 


1D 55173 


Corect 


Carbonic anhydrase inhibitors have a potential cross-reactivity with sulfonamide allergies. However, recent 
research suggests that topical carbonic anhydrase inhibitors may be used in patients with a history of sulfa 
allergy, as long as the nature of the allergic reaction is not severe or life-threatening. In some patients with 
glaucoma who are at high risk of vision complications, the potential benefit of use outweighs the risks. 


RATIONALE: 
Correct Answer: 


e Stop using brinzolamide and start using dorzolamide/timolol: Dorzolamide and brinzolamide are 
both carbonic anhydrase inhibitors and should not be used together. 


Incorrect Answers: 


* Use both eye drops to ensure optimal control of glaucoma but make sure to space them apart 
by at least 5-10 minutes: Dorzolamide and brinzolamide are both carbonic anhydrase inhibitors and 
should not be used together. 


Do not use the new eye drops due to potential cross-rea in sulfonamide allergies; contact 
optometrist to request alternatives: Despite history of sulfa allergy, topical carbonic anhydrase 
inhibitors are considered safe to use, Moreover, the patient is currently using brinzolamide with no 
complains or allergic reactions. 


Stop all eye drops and contact the optometrist for clarification: All eye drops should not be 
stopped at the same time because this would result in uncontrolled glaucoma and worsening of 
intraocular pressure. 


TAKEAWAY/KEY POINTS: 
Dorzolamide and brinzolamide are both carbonic anhydrase inhibitors and should not be used together. 


REFERENCE: 


[1] Higginbotham EJ. Considerations in glaucoma therapy: fixed combinations versus their component 
medications. Clin Ophthalmol. 2010;4:1-9. Published 2010 Feb 2. 

[2] Shah TJ, Moshirfar M, Hoopes PC Sr. "Doctor, | have a Sulfa Allergy": Clarifying the Myths of Cross- 
Reactivity. Ophthalmol Ther. 2018;7(2):211-215. doi:10.1007/s40123-018-0136-8 


The correct answer is: Stop using brinzalamide and start using dorzolamide/timolol 


FM is a 60-year-old female who has been newly diagnosed with open-angle glaucoma by her family 

n. Over the past few months, she has noticed a decline in her peripheral vision. She finds it 
lly bothersome when driving to and from her workplace. She is a smoker who smokes 
approximately 10 cigarettes per day. Her physician measured her intraocular pressure and informed 
her that she will require prescription eye drops to treat her condition. Her physician has written her a 
script for latanoprost 0.005%, one drop to be used in both eyes. FM has never used prescri 
medications before and would like some information. 


All of the following are appropriate counselling points for latanoprost eye drops EXCEPT: 


Select one: 
Latanoprost should be used at nighttime * 
Latanoprost is typically used once daily * 
Unopened latanoprost should be stored in the refrigerator % 


Latanoprost has an {v 
immediate effect on 
intraocular pressure lowering 


Rose Wang (ID:113212) this answer is correct. Maximal 
intraocular pressure-lowering effects with latanoprost only 
occur at 4-6 weeks of treatment, 


Marks for this submission: 1.00/1.00. 

TOPIC: 

Glaucoma 

LEARNING OBJECTIVE: 

Identify appropriate counselling points for the use of latanoprost in glaucoma treatment. 
BACKGROUND: 


There is currently no cure for open-angle glaucoma. As elevated intraocular pressure (IOP) is the only 
modifiable risk factor for slowing the progression of disease, all pharmacological agents act to lower IOP. 
Lowering IOP even in open-angle glaucoma patients with normal IOP levels is beneficial in managing the 
condition. The two methods in which medications lower IOP is either through increased drainage of aqueous 
humour or decreased production of aqueous humour. The mainstay of glaucoma treatment is with 
ophthalmic (eye) drops. 


Ophthalmic prostaglandin analogues including bimatoprost, latanoprost, latanoprostene bunod, and 
travoprost are generally recommended as first-line therapy. They lower IOP by increasing uveoscleral outflow 
(bimatoprost also increases trabecular outflow). As monotherapy, prostaglandin analogues are the most 
effective in lowering IOP (31-33% reduction], require only once daily administration, and have minimal 
systemic side effects. Of all the prostaglandin analogues, bimatoprost may have a slightly greater IOP 
lowering effect. Their onset of action is 3-4 hours and peak effect occurs after 8 hours. For this reason, 


Question #: 14 


ID: 55168 


Corect 


mgnume agminsuauon is igea to ensure me Maximal UY elects occur When IU IS Mynest (Le. eariy 
moming). Although prostaglandin analogues are the most effective, the maximal IOP effects do not occur 
until 4-6 weeks of treatment, making them unsuitable for acutely elevated IOP. Local ocular side effects 
including iris colour changes, eyelash lengthening, and mild conjunctival hyperemia are common. It is 
advised that if one prostaglandin analogue does not work as expected (i.e. further vision loss or IOP targets 
not achieved after sufficient follow-up period), consider switching within the class before deeming that drug 
class as a whole ineffective. Latanoprost should be stored in the refrigerator (between 2-8°C) prior to 
opening. After opening, it is stable at room temperature for 4-6 weeks. 


RATIONALE: 
Correct Answer: 


(Option #4): Maximal intraocular pressure-lowering effects with latanoprost only occur at 4-6 weeks of 
treatment. 


Incorrect Answers: 


(Option #1): The peak effect after latanoprost use occurs after 8 hours; therefore, nighttime administration is 
recommended to ensure peak intraocular pressure-lowering occurs when intraocular pressure is the highest 
(ie. early morning) 

(Option #2): As monotherapy, prostaglandin analogues only require once-daily dosing. 

(Option #3): Latanoprost should be stored in the refrigerator (2-8°C) before opening. 

TAKEAWAY/KEY POINTS: 

Maximal intraocular pressure-lowering effects with latanoprost only occur at 4-6 weeks of treatment. 
REFERENCE: 


[1] Li G. Glaucoma In: Compendium of Therapeutic Choices. Ottawa, ON: Canadian Pharmacist Association. 
https://myntx.ca. 


The correct answer is: Latanoprost has an immediate effect on intraocular pressure lowering 


AW is a 67-year-old Caucasian female who has recently been diagnosed with open-angle glaucoma by 
her optometrist. She is familiar with the condition because she is a nurse at Toronto General Hospital, 
and also her mom was diagnosed with open-angle glaucoma around the same age. AW's past medical 
history is significant for hypertension, dyslipidemia and osteoporosis, for which she takes 
hydrochlorothiazide 25 mg PO once daily, atorvastatin 10mg PO once daily, and risedronate 35 mg 
once weekly, respectively. She also takes a multivitamin for women over 50, vitamin D3 2000 IU once 
daily, calcium carbonate 500 mg 1 tab BID and glucosamine chondroitin 500 mg/400 mg 1 tab TID. 
She has no allergies to medications. AW does not smoke although her father was a heavy smoker and 
passed away of lung cancer 3 years ago. Due to her busy schedule and long work hours, AW recently 
put on 5 pounds, making her BMI 32.1. She measured her BP at the hospital 2 days ago and it was 
154/85 and her pulse was 70 bpm. 


Some relevant lab values include: 


LDL: 1.9 mmol/L (normal < 2.0 mmol/L) 
HDL-C: 45 mg/dL (normal 35 - 80 mg/dL) 
T-score: - 2.7 (osteoporosis range) 

Na: 137 mEq/L (normal 135 - 145 mEq/L) 
eGFR: 74 mL/min 

FRS: 11.7% (intermediate risk) 


How many known risk factors does AW have for open-angle glaucoma? 


Select one: 
2% 
3% 


4y 
Rose Wang (ID:113212) this answer is correct. AW has 4 risk factors for the development of 


open-angle glaucoma; older age, family history of glaucoma, hypertension, and obesity. 


5x 


Marks for this submission: 1.00/1.00. 

TOPIC: 

Glaucoma 

LEARNING OBJECTIVE: 

Identify risk factors for the development of open-angle glaucoma. 
BACKGROUND: 


Glaucoma can be classified into two types, open-angle or closed-angle, depending on whether the anterior 
chamber angle is open or narrowed/closed. Glaucoma can also be classified as primary or secondary. Primary 
glaucoma is defined as having no identifiable cause while secondary glaucoma develops as a result of an 
underlying cause such as injury, disease, or the use of specific drugs (e.g. corticosteroids, anticholinergics and 
topiramate). 


Risk factors for the development of primary open-angle glaucoma include elevated intraocular pressure (>21 
mmHg), older age, Black, Hispanic, or Mexican descent, family history of glaucoma, myopia (near- 
sightedness), vascular disease (e.g. migraine, hypertension, nocturnal hypotension, Raynaud's phenomenon), 


type 2 diabetes mellitus, sleep apnea, obesity, and smoking. 


Risk factors for the development of secondary open-angle glaucoma include blunt or penetrating injury, 
previous intraocular surgery, previous intraocular inflammation, corticosteroid use (any route of 
administration, particularly topical eye drops), pseudoexfoliation syndrome, pigment dispersion syndrome). 


RATIONALE: 
Correct Answer: 


4 risk factors: AW has 4 risk factors for the development of open-angle glaucoma; older age, family history 
of glaucoma, hypertension, and obesity. 


Incorrect Answer: 


2 risk factors: AW has 4 risk factors for the development of open-angle glaucoma: older age, family history 
of glaucoma, hypertension, and obesity. 


3 risk factors: AW has 4 risk factors for the development of open-angle glaucoma; older ag, family history of 
glaucoma, hypertension, and obesity. 


5 risk factors: AW has 4 risk factors for the development of open-angle glaucoma including older age, family 
history of glaucoma, hypertension, and obesity. 


TAKEAWAY/KEY POINTS: 


Risk factors for the development of primary open-angle glaucoma include elevated intraocular pressure (>21 
mmHg), older age, Black, Hispanic, or Mexican descent, family history of glaucoma, myopia (near- 
sightedness), vascular disease (e.g. migraine, hypertension, nocturnal hypotension, Raynaud's phenomenon), 
type 2 diabetes mellitus, sleep apnea, obesity and smoking. 


REFERENCE: 


[1] Mahabadi N, Zeppieri M, Tripathy K. Open Angle Glaucoma. In: StatPearls. Treasure Island (FL): StatPearls Publishing; 
March 7, 2024, 


The correct answer is: 4 


Question #: 15 


ID: 1787 


NR is a 75-year-old female who arrives at your family health team clinic. She has just had an 
Coret appointment with one of the physicians and was diagnosed with open-angle glaucoma. The physician 
esasen alls you to ask if you have any recommendations for which ophthalmic drops to initiate for NR. Her 
ranen past medical history is significant for dyslipidemia and diabetes. Her medications include atorvastatin 
Sena Feecback 20 mg PO QHS and metformin 1000 mg PO BID. You check the electronic medical records and see that 
her average blood pressure and pulse readings from today's appointment are 135/85 mmHg and 55 
beats per minute, respectively. 


Which of the following glaucoma medications should be avoided in NR? 


Select one: 
Brimonidine * 
Levobunolol w 
Rose Wang (ID:113212) this answer is correct. Ophthalmic non-selective beta- 


blockers should be used with caution in patients with bradycardia, which NR 
currently presents with. 


Brinzolamide * 


Latanoprost % 


{Correct | 

Marks for this submission: 1.00/1.00. 

TOPIC: 

Glaucoma 

LEARNING OBJECTIVE: 

Identify contraindications with the use of ophthalmic beta-blockers for the treatment of glaucoma. 
BACKGROUND: 


Ophthalmic beta-blockers have significant IOP lowering effects (19-29% reduction) with once or twice daily 
dosing. However, their use as first-line therapy has mostly been replaced by prostaglandin analogues 
because prostaglandin analogues have more potent |OP-lowering effects and minimal systemic side effects 
compared to beta-blockers. Beta-blockers act to lower IOP by decreasing aqueous humour production. Beta- 
blockers are classified as either non-selective or beta-1-selective. Timolol and levobunolol are non-selective 
beta-blockers which target both beta-1 and beta-2 receptors, Betaxolol is classified as cardioselective where 
beta-1 receptors are preferentially targeted. Due to the lack of sensitivity in non-selective beta-blockers, 
timolol and levobunolol pose the risk of causing beta-2 antagonist acitivity (e.g. bronchospasm). Timolol and 
levobunolol are equally as effective in IOP reduction while betaxolol demonstrates a slightly lower efficacy. 
Topical beta-blockers can cause systemic effects including asthma and COPD exacerbations, precipitation of 
heart block, fatigue, and sexual dysfunction. Non-selective beta-blockers should be avoided in patients with 
uncontrolled asthma and COPD and should be used with caution in patients with a history of syncope or 
bradycardia. Betaxolol may be used with caution in some patients with mild obstructive pulmonary disease. 
Local side effects include stinging and decreased corneal sensation. As a class, beta-blockers are the best 
tolerated in regards to local ocular side effects. 


RATIONALE: 
Correct Answer: 


Question #: 16 


1D: 1782 


(Ypuon rej: Op) NUFMSeIeLUVE DELe-VIULKE!S 3HUUIU VE USEU WIU tAUUUN II pauer Witi 


bradycardia, which NR currently presents with. 
Incorrect Answers: 


(Option #1): Ophthalmic non-selective beta-blockers should be used with caution in patients with 
bradycardia, which NR currently presents with. 
(Option #3): Ophthalmic non-selective beta-blockers should be used with caution in patients with 
bradycardia, which NR currently presents with. 
(Option #4): Ophthalmic non-selective beta-blockers should be used with caution in patients with 
bradycardia, which NR currently presents with. 


TAKEAWAY/KEY POINTS: 


Ophthalmic non-selective beta-blockers should be used with caution in patients with bradycardia, which NR 
currently presents with. 


REFERENCE: 


[1] Li G. Glaucoma In: Compendium of Therapeutic Choices. Ottawa, ON: Canadian Pharmacist 
Association. https://myrxtx.ca. 


The correct answer is: Levobunolol 


colchicine 0.6 mg PO daily, and levothyroxine 125 mcg PO daily. Her physician would like to start her 
on glaucoma eye drops for her condition. 


Which of the following medications should HW avoid for the treatment of glaucoma? 


Select one: 
Travoprost X. 
Brimonidine w 


Rose Wang (ID:113212) this answer is correct. The use of alpha-2-adrenergic 
agonists is contraindicated with the use of monoamine oxidase inhibitors. 


Dorzolamide * 
Timolol % 


| Correct] 

Marks for this submission: 1.00/1.00. 
TOPIC: 

Glaucoma 

LEARNING OBJECTIVE: 


Identify contraindications that exist with the use of alpha-2-adrenergic agonists for the treatment of 
glaucoma. 


BACKGROUND: 


Ophthalmic alpha-2-adrenergic agonists (e.g. apraclonidine and brimonidina) are second-line options as they 
initially cause significant IOP lowering (20-30% reduction) but these effects may reduce over time (~17% 
reduction). They lower IOP by decreasing aqueous humour production and increasing uveoscleral outflow. Of 
the two, brimonidine is the preferred alpha-2-adrenergic agonist due to the high rates of ocular allergy and 
tachyphylaxis (rapidly decreased response with subsequent doses) seen with apraclonidine. Brimonidine is 
more selective to the alpha-2 receptor and demonstrates lower rates of allergy and tachyphylaxis. Use of 
apraclonidine is now limited to management of IOP spikes after surgery. Brimonidine has an onset of action 
of 1 hour, peak effects at 2-3 hours, and trough at 10-14 hours after administration. For this reason, 
brimonidine is dosed three times daily as monotherapy. However, it can be used twice daily if used as 
adjunctive therapy. Systemic side effects are uncommon but can include drowsiness, fatigue, dry mouth, and 
headache. Brimonidine is contraindicated in children due to significant CNS effects of excessive sleepiness 
and lethargy. It also should be used with caution in patients with a history of severe cardiovascular disease, 
orthostatic hypotension, and Raynaud's syndrome. Local (ocular) side effects include hyperemia, allergy (up 
to 25% of patients), burning on instillation, dryness, visual disturbance, tearing, and eyelid edema. 
Alpha-2-adrenergic agonists as a class may reduce pulse and blood pressure. Caution when combined with 
other antihypertensives or cardiac glycosides (however, no significant effects were seen in clinical studies). 
There may be possible additive effects when used in combination with other CNS depressants; however, no 
studies have been conducted. The use of monoamine oxidase inhibitors is contraindicated with alpha-2- 
adrenergic agonists because of the potential for increased adverse effects. Tricyclic antidepressants may 
reduce the effectiveness of alpha-2-adrenergic agonists, and caution is recommended with combined use. 


RATIONALE: 
Correct Answer: 


(Option #2): The use of alpha-2-adrenergic agonists is contraindicated with the use of monoamine oxidase 
inhibitors. 


Incorrect Answers: 


(Option #1): The use of alpha-2-adrenergic agonists is contraindicated with the use of monoamine oxidase 
inhibitors. 
(Option #3): The use of alpha-2-adrenergic agonists is contraindicated with the use of monoamine oxidase 
inhibitors. 


Question # 17 


1D: 55170 


Incorrect 


(Option #4): The use of alpha-2-adrenergic agonists is contraindicated with the use of monoamine oxidase 
inhibitors. 


TAKEAWAY/KEY POINTS: 
The use of alpha-2-adrenergic agonists is contraindicated with the use of monoamine oxidase inhibitors. 
REFERENCE: 

[1] Li G. Glaucoma In: Compendium of Therapeutic Choices. Ottawa, ON: Canadian Pharmacist 
Association. https://myrxte.ca. 


The correct answer is: Brimonidine 


Which of the following statements regarding the different types of glaucoma is TRUE? 


Select one: 


Glaucoma is caused by an imbalance in the production and drainage of vitreous humour % 


Primary open angle glaucoma develops gradually and can remain asymptomatic for a long period ¥ 
of time 


Secondary open-angle glaucoma can be caused by several underling risk factors including ocular. * 
trauma/surgery, prolonged corticosteroid or topiramate use 


Immediate discontinuation of x 
corticosteroid use is necessary in 
treatment of open-angle 

glaucoma 


Rose Wang (ID:113212) this answer is incorrect. if IOP rises 
secondary to corticosteroid use, medication must be tapered 
as soon as possible, as opposed to abrupt discontinuation. 


Marks for this submission: 0.00/1.00. 

TOPIC: 

Glaucoma 

LEARNING OBJECTIVE: 

Understand the differences between open-angle glaucoma and angle-closure glaucoma. 
BACKGROUND: 


Glaucoma is a group of ocular conditions characterized by optic nerve damage, leading to permanent vision 
loss. Characteristics of glaucoma include thinning of the retinal nerve fiber and macular ganglion cell layer 
and cupping of the optic disc. Glaucoma can be classified into two types, open-angle glaucoma and angle- 
closure glaucoma, depending on whether the anterior chamber angle is open or narrowed/closed. In open- 
angle glaucoma, the anterior chamber angle remains open, but there is often increased resistance in the 
outflow of aqueous humour into the trabecular meshwork leading to an elevated intraocular pressure (IOP). 
Not all glaucoma patients present with elevated IOP (up to 50% of patients have IOP in the normal range 
(<21 mmHg)). However, IOP remains the most important and only modifiable risk factor for glaucoma and a 
significant predictor of the progression of vision loss. Open-angle glaucoma is often chronic with a gradual 
onset, where patients rarely experience symptoms until there is significant vision loss. The typical pattern of 
symptoms in open-angle glaucoma is progressive peripheral vision loss followed by central vision loss and 
irreversible blindness during the advanced stages of the disease. In angle-closure glaucoma, the anterior 
chamber is narrowed or closed due to a physical blockage of drainage pathways which can cause a sudden 
increase in IOP. In acute cases of angle-closure glaucoma, symptoms develop rapidly and require immediate 
treatment to prevent irreversible vision loss. Symptoms of angle-closure glaucoma include eye pain, blurred 
vision, halos around lights, headache, nausea, and vomiting. 


Glaucoma can also be classified as primary or secondary. Primary glaucoma is defined as having no 
identifiable cause, while secondary glaucoma develops as a result of an underlying cause such as injury, 
disease, or the use of specific drugs. Examples of drug-induced causes include corticosteroids that would 
need to be tapered down as soon as possible, anticholinergics, oral contraceptives (if used for more than 3-5 
years), and topiramate (which is associated with acute angle-closure glaucoma). 


RATIONALE: 
Correct Answer: 
e Primary open angle glaucoma develops gradually and can remain asymptomatic for a long 


period of time: Primary open angle glaucoma develops gradually and can remain asymptomatic for a 
long period of time until patient starts to notice vision changes or vision loss. 


Incorrect Answers: 


e Glaucoma is caused by an imbalance in the production and drainage of vitreous 
humour: Glaucoma is caused by imbalance in the rate of production and drainage of the aqueous 
humour, not the vitreous humour, which leads to increase in the intraocular pressure. 


Secondary open-angle glaucoma can be caused by several underling risk factors 
including ocular trauma/surgery, prolonged corticosteroid or topiramate use: Secondary open- 
angle glaucoma can be caused by several underlying risk factors, including ocular trauma/surgery or 
prolonged corticosteroid use. Topiramate use is a risk factor for acute angle-closure glaucoma. 


Immediate discontinuation of corticosteroid use is necessary in treatment of open-angle 
glaucoma: if IOP rises secondary to corticosteroid use, medication must be tapered as soon as 
possible, as opposed to abrupt discontinuation. 


TAYE AWAVIEV DAINTC. 


Question # 18 


1D: 1786 


Corect 


Question #: 19 


10:1778 


Corect 


Primary open angle glaucoma develops gradually and can remain asymptomatic for a long period of time 
until patient starts to notice vision changes or vision loss. 


REFERENCE: 


[1] Mahabadi N, Zeppieri M, Tripathy K. Open Angle Glaucoma. In: StatPearls. Treasure Island (FL): StatPearls Publishing; 
March 7, 2024. 


The correct answer is: Primary open angle glaucoma develops gradually and can remain asymptomatic for a 
long period of time 


All of the following are appropriate goals of therapy for open-angle glaucoma EXCEPT: 


Select one: 
Reduce intraocular pressure % 
Preserve the function and structure of the optic nerve % 


Recover visual w 
Rose Wang (ID:113212) this answer is correct. Unfortunately, there is currently 


performance 

tothe: no cure for open-angle glaucoma. Preventing, stopping, or slowing down the loss 
dee of vision is an appropriate goal of therapy for glaucoma; however, recovering 
Becca visual performance to a pre-diagnosis baseline is not feasible. 


Eliminate ocular pain ® 


| Correct] 

Marks for this submission: 1.00/1.00. 

TOPIC: 

Glaucoma 

LEARNING OBJECTIVE: 

Understand goals of therapy for glaucoma. 
BACKGROUND: 

Goals of therapy for open-angle glaucoma include: 


* Prevent, stop, or slow down the loss of vision 
e Preserve the function and structure of the optic nerve 
* Reduce intraocular pressure (IOP) 


© Eliminate ocular pain and improve quality of life 


Unfortunately, there is no cure for open-angle glaucoma. Current treatments are designed to halt the 
progression of vision loss and address symptoms of ocular pain. 


RATIONALE: 
Correct Answer: 


(Option #3): Unfortunately, there is currently no cure for open-angle glaucoma. Preventing, stopping, or 
slowing down the loss of vision is an appropriate goal of therapy for glaucoma; however, recovering visual 
performance to a pre-diagnosis baseline is not feasible. 


Incorrect Answers: 
(Option #1): Reducing intraocular pressure is an appropriate goal of therapy for glaucoma. 


(Option #2): Preserving the function and structure of the optic nerve is an appropriate goal of therapy for 
glaucoma. 


(Option #4): Eliminating ocular pain is an appropriate goal of therapy for glaucoma. 
TAKEAWAY/KEY POINTS: 


Goals of therapy for open-angle glaucoma include preventing, stopping, or slowing down the loss of vision, 
preserving the function and structure of the optic nerve, reducing intraocular pressure (IOP), eliminating 
ocular pain, and improving quality of life. 


REFERENCES: 


[1] Li G. Glaucoma In: Compendium of Therapeutic Choices. Ottawa, ON: Canadian Pharmacist 
Association. https://myrxtx.ca. 


The correct answer is: Recover visual performance to the pre-diagnosis baseline 


All of the following glaucoma medications match with their corresponding mechanisms of action EXCEPT: 


Select one: 


Ophthalmic prostaglandin {v 
analogues lower intraocular 
pressure by decreasing aqueous 


Rose Wang (ID:113212) this answer is correct. Ophthalmic 


prostaglandin analogues lower intraocular pressure by 


—— er ht acer arith cinta 
TE 4 trabecular outflow). 


Ophthalmic beta-blockers lower intraocular pressure by decreasing aqueous humour production % 


Ophthalmic alpha-2-adrenergic agonists lower intraocular pressure by decreasing aqueous humour % 
production and increasing uveoscleral outflow 


Ophthalmic carbonic anhydrase inhibitors lower intraocular pressure by decreasing aqueous x 
humour production 


Marks for this submission: 1.00/1.00. 

TOPIC: 

Glaucoma 

LEARNING OBJECTIVE: 

Understand the mechanism of action of medications used for the treatment of glaucoma. 
BACKGROUND: 


There is currently no cure for open-angle glaucoma. As elevated intraocular pressure (IOP) is the only 
modifiable risk factor for slowing the progression of disease, all pharmacological agents act to lower IOP. 
Lowering IOP even in open-angle glaucoma patients with normal IOP levels is beneficial in managing the 
condition. The two methods in which medications lower IOP is either through increased drainage of aqueous 
humour or decreased production of aqueous humour. The mainstay of glaucoma treatment is with 
ophthalmic (eye) drops. 


Ophthalmic prostaglandin analogues including bimatoprost, latanoprost, latanoprostene bunod, and 
travoprost are generally recommended as first-line therapy. They lower IOP by increasing uveoscleral outflow 
(bimatoprost also increases trabecular outflow). As monotherapy, prostaglandin analogues are the most 
effective in lowering IOP (31-33% reduction], require only once daily administration, and have minimal 
systemic side effects. Of all the prostaglandin analogues, bimatoprost may have a slightly greater IOP 
lowering effect. Their onset of action is 3-4 hours and peak effect occurs after 8 hours. For this reason, 
nighttime administration is ideal to ensure the maximal IOP effects occur when IOP is highest (i.e. early 
morning). Although prostaglandin analogues are the most effective, the maximal IOP effects do not occur 
until 4-6 weeks of treatment, making them unsuitable for acutely elevated IOP. Local ocular side effects 
including iris colour changes, eyelash lengthening, and mild conjunctival hyperemia are common. It is 
advised that if one prostaglandin analogue does not work as expected (ie. further vision loss or IOP targets 
not achieved after sufficient follow-up period), consider switching within the class before deeming that drug 
class as a whole ineffective. 


Second-line or adjunctive treatment options include ophthalmic beta-blockers, alpha-2-adrenergic agonists, 
carbonic anhydrase inhibitors, and cholinergic agonists. 


Ophthalmic beta-blockers have significant IOP lowering effects (19-29% reduction) with once or twice daily 
dosing. However, their use as first-line therapy has mostly been replaced by prostaglandin analogues 
because prostaglandin analogues have more potent |OP-lowering effects and minimal systemic side effects 
compared to beta-blockers, Beta-blockers act to lower IOP by decreasing aqueous humour production. Beta- 
blockers are classified as either non-selective or beta-1-selective. Timolol and levobunolol are non-selective 
beta-blockers which target both beta-1 and beta-2 receptors. Betaxolol is classified as cardioselective where 
beta-1 receptors are preferentially targeted. Due to the lack of sensitivity in non-selective beta-blockers, 
timolol and levobunolol pose the risk of causing beta-2 antagonist acitivity (e.g. bronchospasm). Timolol and 
levobunolol are equally as effective in IOP reduction while betaxolol demonstrates a slightly lower efficacy. 
Topical beta-blockers can cause systemic effects including asthma and COPD exacerbations, precipitation of 
heart block, fatigue, and sexual dysfunction. Non-selective beta-blockers should be avoided in patients with 
uncontrolled asthma and COPD and should be used with caution in patients with a history of syncope or 
bradycardia. Betaxolol may be used with caution in some patients with mild obstructive pulmonary disease. 
Local side effects include stinging and decreased corneal sensation. As a class, beta-blockers are the best 
tolerated in regards to local ocular side effects. 


Ophthalmic alpha-2-adrenergic agonists (e.g. apraclonidine and brimonidine) are second-line options as they 
initially cause significant IOP lowering (20-30% reduction) but these effects may reduce over time (~17% 
reduction). They lower IOP by decreasing aqueous humour production and increasing uveoscleral outflow. Of 
the two, brimonidine is the preferred alpha-2-adrenergic agonist due to the high rates of ocular allergy and 
tachyphylaxis (rapidly decreased response with subsequent doses) seen with apraclonidine. Brimonidine is 
more selective to the alpha-2 receptor and demonstrates lower rates of allergy and tachyphylaxis. Use of 
apraclonidine is now limited to management of IOP spikes after surgery. Brimonidine has an onset of action 
of 1 hour, peak effects at 2-3 hours, and trough at 10-14 hours after administration. For this reason, 
brimonidine is dosed three times daily as monotherapy. However, it can be used twice daily if used as 
adjunctive therapy. Systemic side effects are uncommon but can include drowsiness, fatigue, dry mouth, and 
headache. Brimonidine is contraindicated in children due to significant CNS effects of excessive sleepiness 
and lethargy. It also should be used with caution in patients with a history of severe cardiovascular disease, 
orthostatic hypotension, and Raynaud's syndrome. Local (ocular) side effects include hyperemia, allergy (up 
to 25% of patients), burning on instillation, dryness, visual disturbance, tearing, and eyelid edema. 


Ophthalmic carbonic anhydrase inhibitors (CAIs) include brinzolamide and dorzolamide. These agents are 
generally considered as adjunctive therapy as their IOP lowering (15-20% reduction) is less compared to 
prostaglandin analogues and beta-blockers. They lower IOP by decreasing aqueous humour production. 
They are usually dosed twice daily as adjunctive therapy. Ophthalmic carbonic anhydrase inhibitors are 
generally well-tolerated where the most common systemic side effects are limited to headaches and changes 
in sense of taste. Local ocular side effects can include discomfort on instillation, blurred vision, hyperemia, 
and dryness, Carbonic anhydrase inhibitors are sulfonamides, however, there is insufficient evidence to 
support the risk of cross-reactivity in patients with a history of allergies to sulfonamide antibiotics. At this 
time, proceed with caution when using CAIs in patients with sulfonamide allergies. 


The only ophthalmic cholinergic agonist available in Canada is pilocarpine. Pilocarpine is reserved as last-line 
add-on therapy to further lower IOP when drug therapy has been maximized and when surgery is not an 
option. Although pilocarpine has moderate IOP-lowering effects (15-25% reduction), the frequent dosing 
(four times a day) and significant ocular side effects (including miosis (excessive pupillary constriction), 
myopia (near-sightedness) with accommodative spasm, brow ache, and rarely retinal detachment) limits its 
use in the management of open-angle glaucoma. It is also poorly tolerated by children and adults. 
Pilocarpine is contraindicated in uveitic or neovascular glaucoma and aqueous misdirection syndrome. 


Question #: 20 


1D: 55185 


Oral carbonic anhydrase inhibitors, including acetazolamide and methazolamide, are normally reserved for 
medical emergencies where rapid IOP-lowering is required. Oral carbonic anhydrase inhibitors are more 
effective in lower IOP (25-35% reduction) compared to topical agents; however, these agents can cause 
significant side effects particularly when used long-term. The most common side effects include malaise, 
diarrhea, anorexia, metallic taste, and polyuria (frequent urination) but can also cause more severe side 
effects such as gastrointestinal (GI) toxicity, CNS toxicity, hypokalemia, paresthesia, metabolic acidosis, and 
renal lithiasis, Oral agents are more commonly used in closed-angle glaucoma. 


RATIONALE: 
Correct Answer: 


(Option #1): Ophthalmic prostaglandin analogues lower intraocular pressure by increasing uveoscleral 
outflow (bimatoprost also increases trabecular outflow) 


Incorrect Answers: 


(Option #2): Ophthalmic beta-blockers lower intraocular pressure by decreasing aqueous humour 
production. 

(Option #3): Ophthalmic alpha-2-adrenergic agonists lower intraocular pressure by decreasing aqueous 
humour production and increasing uveoscleral outflow. 

(Option #4): Ophthalmic carbonic anhydrase inhibitors lower intraocular pressure by decreasing aqueous 
humour production. 


TAKEAWAY/KEY POINTS: 


Ophthalmic prostaglandin analogues lower intraocular pressure by increasing uveoscleral outflow 
(bimatoprost also increases trabecular outflow). 


REFERENCES: 


[1] Li G. Glaucoma In: Compendium of Therapeutic Choices. Ottawa, ON: Canadian Pharmacist Association. 
https://myrxtx.ca. 


The correct answer is: Ophthalmic prostaglandin analogues lower intraocular pressure by decreasing aqueous 
humour production 


JM is a 68-year-old Irish female with a 6-month history of open-angle glaucoma. At the time of 
diagnosis, JM was started on travoprost 0.004%, one drop in both eyes once daily. She has been using 
the eye drops as directed and has not reported any adverse effects from them thus far. Today, she had 
a follow-up appointment with her optometrist. Her intraocular pressure remains elevated in both eyes 
despite the use of travoprost. Her optometrist would like to modify her glaucoma treatment and asks 
you if you have any recommendations. In addition to the recent glaucoma diagnosis, JM's medical 
history is also significant for obsessive-compulsive disorder (OCD; manifesting as repetitive 
movements in sets of three e.g. 3 tabs on the pharmacy counter), atrophic vagnitis and a history of a 
transient ischemic attack in 2023. Her current medications include sertraline 100 mg daily (recently 
increased from 50 mg daily), Vagifem® (estradiol) 10 mcg vaginal tablets twice weekly, ASA 81mg 
once daily, and just last week she got prescribed Ozempic® (semaglutide) for weight loss; She is to 
inject 0.25 mg once weekly for 4 weeks then increase to 0.5 mg once weekly thereafter. She tells you 
her current BMI is 28.3 kg/m? and her family physician aims to bring it down to less than 26 kg/m?. 
JM does not smoke or drink. 


Which of the following options is the appropriate treatment suggestion to recommend for JM at this time? 


Select one: 


Add latanoprost to existing therapy * 
Stop v 
ovarian} Rose Wang (1D: 113212) this answer is correct. Guidelines recommend if one 
andetat prostaglandin analogue does not work as expected (e.g. further vision loss or 
latanoprost intraocular pressure targets not achieved after sufficient follow-up period). consider 
switching within the class before deeming that drug class as a whole ineffective. 


Add oral acetazolamide as adjunctive therapy * 
Continue using travoprost for another 6 months % 


Marks for this submission: 1.00/1.00. 

TOPIC: 

Glaucoma 

LEARNING OBJECTIVE: 

Understand pharmacological options that exist for the treatment of glaucoma. 
BACKGROUND: 


There is currently no cure for open-angle glaucoma. The mainstay of glaucoma treatment is with ophthalmic 
drops that aim to slow disease progression by lowering the intraocular pressure (IOP). Prostaglandin 
analogues are the first-line treatment options, whereas beta-blockers, alpha-2-adrenergic agonists, carbonic 
anhydrase inhibitors, and cholinergic agonists can be considered second-line or as adjunctive treatment. 
Only the relevant drug classes are discussed below. 


* Prostaglandin analogues (e.g. latanoprost, travoprost) are generally recommended as first-line therapy 
as they are the most effective in lowering IOP (31-33% reduction), require only once daily 
administration, and have minimal systemic side effects. Local ocular side effects are common with use 
and include iris colour changes, eyelash lengthening, and mild conjunctival hyperemia. Their onset of 
action is 3-4 hours and peak effect occurs after 8 hours. Maximal IOP lowering usually occurs within 4- 
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6 weeks of treatment, If one prostaglandin analogue does not work as expected (i.e. turther vision loss 
or IOP targets not achieved after sufficient follow-up period), consider switching within the class 
before deeming that drug class as a whole ineffective. 


Beta-blockers are slightly less potent than prostaglandin analogues in lowering IOP. Timolol is a non- 
selective beta-blocker, whereas betaxolol is cardio-selective (targets only beta-1 receptors). Due to the 
lack of selectivity, timolol poses the risk of causing beta-2-antagonistic activity (e.g. 

bronchospasm). Topical beta-blockers can also cause systemic effects including asthma and COPD 
exacerbations, and precipitation of heart block. Non-selective beta-blockers should be avoided in 
patients with uncontrolled asthma and COPD and should be used with caution in patients with a 
history of syncope or bradycardia. 


© Oral carbonic anhydrase inhibitors, (e.g. acetazolamide) are normally reserved for medical 
emergencies due to their significant side effect profile particularly when used long-term. They are 
more commonly used in angle-closure glaucoma. 


RATIONALE: 
Correct Answer: 
* Stop travoprost and start latanoprost: Guidelines recommend if one prostaglandin analogue does 
not work as expected (e.g. further vision loss or intraocular pressure targets not achieved after 


sufficient follow-up period), consider switching within the class before deeming that drug class as a 
whole ineffective. 


Incorrect Answers: 


* Add latanoprost to existing therapy: Guidelines do not recommend using two prostaglandin 
analogues together for the treatment of open-angle glaucoma. 


Add oral acetazolamide as adjunctive therapy: Guidelines recommend using oral carbonic 
anhydrase inhibitors only for medical emergencies where rapid intraocular pressure lowering is 
required. 


Continue using travoprost for another 6 months: Maximum intraocular-lowering effects occur at 4- 
6 weeks of treatment with prostaglandin analogues; therefore, JM requires a change in therapy at this 
time. 


TAKEAWAY/KEY POINTS: 


Guidelines recommend if one prostaglandin analogue does not work as expected (e.g. further vision loss or 
intraocular pressure targets not achieved after sufficient follow-up period), consider switching within the 
class before deeming that drug class as a whole ineffective. 


REFERENCE: 


[1] Li G. Glaucoma In: Compendium of Therapeutic Choices. Ottawa, ON: Canadian Pharmacist Association. 
https://myrxtx.ca. 


The correct answer is: Stop travoprost and start latanoprost 
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